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DETAILED MENSURAL ANALYSIS OF

SOVIET "'R™

BACKGROURD

CAMERA /MENSURAL DATA

The photography utilized for this project
was taken with a hand-held camera from a
plane circling the submarine. The camera
employed a 70mm format and had a non-
calibrated 12 No other
usable information was available regarding the

inch focal length.

camera or its space orientation. An approxi-
mate flying height of the aircraft was given
as 300-500 feet.
submarine used for a mensural reference was
an assumed distance (on a vertical plane)
of one-fifth (1/5th) of a meter between the
draft marks visible on the curved hull near
the waterline.

The only dimension on the

PROCEDURE

For mensuration 4 1/2 time full format
film positive enlargements were used and the
image points measured on a Nistri compara-

CLASS SSN

tor. The derived solution entailed configura-
tion with conjugate imagery from multiple cam-
era stations.

An equivalent focal length and tilt was
computed for each exposure and a coordinate
system adopted with the principle point as the
origin and the Y-axis as the principle line.
A mathematical model was constructed which
would compute the camera stations of those
exposures for which tilt, focal length, height
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NPIC K-4995 (8/65)

FIGURE 1. *'N'* CLASS SSN-FORWARD OBLIQUE.
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of camera above datum, and two object points
imaged on at least two photographs were known.
Once the camera stations were established,
any object imaged on two or more of the photo-
graphs could be measured yielding a space
coordinate X, Y, Z for that point. However,
the initial height of the camera stations above
datum was a first approximation; therefore, a
correction was made in these heights utili-
zing the assumption that the height between
draft
camera stations were again computed and the
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marks is one-fifth of a meter. The
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object coordinates corrected. By inputing x,
y from two or more photographs object coordi-
nates X, Y, Z, were obtained. The object co-
ordinates were graphically plotted and a fin-
ished line drawing (Figure 4) was made.

An attempt was made to graph the ap-
proximate cross-section of this submarine at
the midship draft mark by plotting the posi-
tion of each draft mark (located amidships
on the starboard side only of the submarine)
as an X, Y coordinate. The curved line con-

necting each of these points was then drawn
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NPIC K-4996 (9/65)

FIGURE 2. **N'"" CLASS SSN-BOW VIEW.
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FIGURE 3. APPROXIMATE PLOT OF THE AMIDSHIPS (STARBOARD) DRAFT MARKS.

to form the approximate outer hull configura-
tion of this submarine as illustrated by Fig-
ure 3 above. The coordinates plotted on the
graph and included in the accompanying table
above were derived from CIA photographs
1053371, 1053372, 1053373, and 1053375 utili-
zing the technique outlined above incorpora-

ting the method of least squares.

ACCURACY

The accuracy of this project is depen-
dent upon the degree of accuracy by which
the draft marks can be measured. Assuming

that the draft marks are spaced one-fifth of

a meter (0.656 feet) apart on a plane per-
pendicular to the water (in a calm sea), the
maximum deviations ( Y) in the measured val-
ues are approximately plus 0.03 feet or plus
4.6% and minus 0.05 feet or minus 7.6%.
(See the tabulated values for AY in Figure 3
above). These percentages, as reflected in
the length over-all dimension, are approxi-
mately plus 16 feet and minus 27 feet. It is
believed, however, that the over-all accuracy
is well within the maximum deviations indi-
cated - or on the order of approximately plus
or minus 3%. All measurements have been
made by the NPIC Technical Intelligence Di-
vision.
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